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(54) RADIO RECEIVING SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve communication 
quality by canceling unwanted user signals, while using 
an interference canceler. 

SOLUTION: The frequency of the signal of path division 
multiple access(PDMA) or code division multiple 
access(CDMA) communication system receiver by 
antennas 3-6 is converted by a frequency converting 
circuit 7, and these signals are converted into digital 
signals by an A/D converter 8 and inputted into a 
digital signal processor(DSP) 10. The signal of a 
specified user is extracted from the input signals by 
adaptive arrays 11 and 12, and furthermore an 
interference user signal component is removed by 
interference canceler 20 and 21. Thus, the signal 
component of the desired user suppressing the 
interference component is outputted. 
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(2) 
1 

or, 

[W#S 2 ] atnETSWfcif^aH:, 
5t&M*©^-1fa»&©«*j^cHr5«R©'«? 

«i2*»©^— j? ©ft # t umb**©^ 7 * - * «$& t 
£*^*vfftiM-5«!&©**#a t , 
«na«#am^afc <t o -casm $ frfcflr-g-ja&jw* e>ttne 
*«©**#a© wara-i- s #a fc , 20 

i Kwimmmm^^T a. 

[1**913] ^©Xi-'T^&ffl^rlggfc©^— - 
or, 

SrJSi-fS-g-^SI^a i: , 30 

wiew*® a^a*^ e> mtt $ frs ft -f-ics^v ^ «ris« 
&©^.— if© o *><tm&9>*-~ viz.Mi&-*2>m^mfr& 

« m^a -ctt m £ i-u/tft -^/*#© BBfiii^ BB-r •& ^ ? > *- 
or. so 
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2 

Sris-rflnwaa^afc. 
**a©3—- jf^ai^ai: 
mib^--- *f&t±i^a©#afct, 

A;tt£ix5^^'5v^riitilE ; it$:©^— if© 5 *>©£- 

art id*iB©»ft©a.— !PfcJtrt:-r-sflr#j«»*-tta 
rwriEfli-&«i3a*a*»e>a***bifli-§-fc#^-smEflr-8' 

ifflfgTftW Sftfc«#j*#© BflflifcM-r*''*? * - 

umb^? > u-c«rEflr-»«ia*a*»s>a 

WfB3--if^w^a©^oa©«riS'ft*tttb^a©A^(c 
H:iftEflr*«ia*a*»6>ta**iT,s«-g-#tA***u» a> 
opws-t-s 2o©a— !f*tii^a©i(ia©t&e«iit#a 
©u****a©tiriB«-w*tij*a©A*i!i#*. e>*u* <t 
5fciw^^©*-if*a#a#i^$*t<5» m^s 

H»*S6] tfHB**#ai4, 

Misft -swam^a^ j; o rtt/ii $ jh/fcflnwsa- t at js-t 

BWEfli-iM&aB^a a» e> £ ttsfi e> *fifBm^#a 

©WA«*Sr**-*-<5«#M i ai:S:'£tf, tf*«3j&>P> 
[lt*«7] **©T^^«rfflV*T**©3.— lfa» 

e>©'fB-^srS'fH-r r. t *s-c # 5ii^i->^fA-?fc 

or, 

mia«*©T^-*-"cs«s*tfcfli-g-i!:9f«©«*«Ha 

Srjs-rft^a^at. 
aafca©*-f fcta^ai: ^<tx.> 
tfriBn.— ^^a#a©#a«. 

A^3 $ 4xS«-f-^S<5VNTfltf|B«i»:©3.— if© 5 *?©# 

swEfflr-^aaj^aKAAsnsflr-s-fcs^-smiBW-^tt 

MIE^7 ^ -^t»^Sr%iS LrttFiEft-^ttm^atcA^J 
Mt*bfcffi-9-*fflAi-S«J|t#ai:^*, 

MfE^--if ^a^a©tua©«t(iE«-§-tta^a©A^ 

r*8WB«-»*aa^a*»fea*s*tsflr-9-!»AAS*t. *» 
opsh- ^ 2 o©aL-^ia^«©Kfa©iMriBa(ni[#gi 

©a**aa©wiaflr-9-ttffl^a©AAfc#-*. e>*t« <£ 
5icmia««a©3.--!f«ffl^a3fl5gsH«sHs, sniss 



(3) 
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A„ 10 

a r i lea* s we©*— ifK^-r sflr*j«»- traw 

LTW#1-S«*#ltH#Si:, 20 

saia^7^-^w$RSr#*bT*tiE«-^ttta^at-A^ 
tfnajL-^tti^gOT^cotfriBfs-^ttw^aoA^jf- 
com^*sma®itiis«-^«w#®<oA^^^-^t>n2>J: 30 

Mieft-^tttti#a(c «t o -caw $ & 
5 tttB^ 7 ;>< - * tit $a t *m&-? zmn^m t . 
tfriaft-§-tttti#a<-A^*^5ft^e>tfii2*»^a£o 

[it #g 1 2 ] atjiEa.— ytta^ari, 
&\ w^3*^p>i 1 <o^-rivM^mm<omm^iSiy^ 

[fthfcJ®13] fl(JSE«[»<03.— »f,fflttttPDM 

ibl 2coV-ftu^f-IB^co*E||SfSv'^xA <) 
[IM14] MIE«Scco^— tfd^P><Oft-§-«CDM 

Ait'ft^{r«toTe2l$ttfc'ft-§-Cfc5, ff^ld^ 

?>1 2C0V^tu*M-IE®c0SSi^S«v'^7 i A o 
[S*?15] flfUBCDMAalW^JCtoT^^ 



MAiiff^iSlc <fc 9 *fj£-r £tefM?-f§"Cig*i£fS: LTlWE 

[0001] 

(C§Sbv P DMA (Path Division Multiple Acc 

ess ) „ CDMA (Code Division Multiple Access ) 

[0 0 0 2] 

[0003] 1271iv F DMA (Frequency Division 
Multiple Access) „ TDMA (Time Division Multip 
le Access ) 33 itfP DMACD#«iHf v^t" -MCiStt 

F DMA> TDMA*5<fcT/PDMAl;:oV'>Tf8S3M£f&^ 

[00 04] i27 (a) fctF DMACD^-V^/HBg*" 
/TtB^Jbot, ^*5^8St»f 1 ~ f 4 coWigfT?^.— 

if 1 ~ 4 ®flt-g-tt««»:7 ^^Cio § 

[0 0 0 5] ®2 7 (b) liTDMAcO^-Y^/WgBBSr 

Sfc-5J38H£f l~f 4 ©BiK-C»»o— j£eoi$|HJ (^-T 

[000 6] — *3E-C»4» SMfa«B««>»ftK:.fc 

riSft^frTV^,, roPDMA^li, EI2 7 (c) 

[00 0 7] IH 2 8 tetfc*© P DMA.fflfiit&^cOg'ff v- 

ltS'Ji-efc«>Jc N 4;fc©T:/-r-^3~6as^ttib;}-i,-t^ 
T> -?r^-e^©T^-^COtb^I«^S[^«IIlIK7lC^- 

«******t. A/D«JWS8lcJ:oT9*^/Wflr-» 
ld^SI$tt"CD S P (Digital Signal Processor) 1 0 




5 

[0008] ds p i oicte, ry/r-fyrwi 
i , 12 gfifi-f--^ b^ntnm i 3 t , ^*yi 

4 t , ffiHflSti-»« 15i, *A^M^Sfi« 1 6 t & 

[0 0 0 9] gfifi-§-<^ bA>W&m 1 3 (*A/D^#| 
S8A^©SfHtftrm-f^7Wll, 12© 

5 0 ft^HSgg 16(12 AOi-foSIHIt^ 
[0 0 10] 

I^a^&LJ: 5 t-T^^JS] @2 8(C^bfcT^^ 
f^^7V-fll, 1 2 te^^ftttJS©^-— -^1*5 J; 
T^2<Of5#Sr*fim-r5*S, a-— !f 1 *3iU 5 2 (C*P^.Tfc 
tx.fi^-— f»3*3— If 1 fc|g|D*lfi]*»fe«-S-fca6«U 
-C#fc#£\ 7m^7W 1 1*»5> 3.-5*138 <t 
t*x~$* 3 ©tt-g-tf&g' 0 ^ottilAJW r |cfe 

•5 0 La»Ljfcase>, «©rm^7Wi l-ctt 

^-1f l:fc<fct*3©«#£#SS-t*#-f, a-flOfit 

[0 0 11] -^at ><D^©±fe5IWtt, T 

r t (^ J; •? ii«f n K^(p]Jit?# 5 <fc 5 fe«Ra«V 
* x A Sr»^i- 5 r. £ 5o 
[0 0 12] 

[llUH«rttR-r£ft:*>©9fk] »3ft*lfc«S*9IB:, 

1g&© T ^t- -f &m V ^r«f©a- ^ ©fa SrSffi 

[ 0 0 1 3] W^2(C^S5IM-C(i, ft5fc«l©^R£ 
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6 

tc-g-* ^ 5 stoa- r p> ©m-n-^j- w-r 5 «»© 

10 V^„ 

[00 14] »**3JdfliS*9iH:, ^©T^ir-?-* 

fflv^riiaf:©^— !f *»£>©«-§- s-sfrr-s 

*&ttif JgiSHSfx., 3--- jJMftW^gkW:, W-frftBS^IW* 
e>ai^J^tu-5ft-§-(cS-^v^T«#:©3-— if © 5 *>©$#;£ 

[0 0 15] tt^4(c:#5^T(*x lt*^3©3-— 
fit, ^©^—^^^^^^©li^^i:, « 

[0016] 5 i-fl* assents, ^©r^-^S: 

fflv^T«^:©3•— if ^e>©ft^-SrS:ft-ra 

fe«-§-(c3ffe©ft-§-*!iatrm-rffl-§-tosif a t , 

©n— if^m^StSr^l^, ^--1f^ffl^©#©12, 
t {-^©^©^-—^I^JtS-f-SfB-f-^SrtttU-rs 

40 MifSirSr^, ^--if^Uf lft©^m©ff-§-»W^ 
©A* (SW-^^afl *>P>W^^^Stt-^*>A^J^ 

S©W^*5^g^-^ftm^©A^ic-^^. btiZ> Z. 5 

fc*«a©a— if* mm mmm. is nx v * 5 0 

[0 0 17] ff*56(C#^5IK-ett, »*«5©SI» 
50 [0 0 18] lf*«7(c#,5^W(*, WWT^^Sr 




7 

/cm^j^©«^&3£Jfei-«#&S^a t „ fflRa 

ft-^-ttai^sicA^ sft5«*ic»i-a«-s-ji&m#a-e 

j*#*»*Lfce**W#raiWIE#a it**, 

if*u*a©*a©«^m^a©A#Ktt«-s-8«# 

a#S8*£;ft-CV*a 0 
[0 0 191 tl#K8tC«i&»BI!-CH\ tlt&K7©ttlF 

w^sica* s*b*«#*>6>*jic#s©a/j«**«jii 

[0 0 2 0] »*3fi9lc«S3B9aT»tt, »*S5*^8 
©vvf;Ka»©A-if|ftHJ#a©«-aW\ «R©3.— !ffc 

^sswjifftt^ *«©*-■ ^i^js-r***©* 

Sr«v^r*«©3.— Jfa»fe©«#«rSflM-.B r h 

a©*— 9**a#si! a— 

te. A***t5flr*fc*<5v^TKBR©3.— ^»©5fe©«. 

* - * w« l -c«*«i w^a«- a^j * *t s 
^^©^--iftc^-rsft-i-^sr^-rsft^^a 
i 3.— !f*w^a©«ia©«*i*m#a©AA 
jcttflr-waa^a^ba/i^^sfi^AASfi/, a>o 
p«-r 5 2 o©3.-if^w#a©ma©^^a©w^ 
**a©«*»w#a©A*i!i-^*. ^5 «t 5 MMRa 
©a— -}ffcffl^a*s88*sivcv*a 0 

[00 221 if** 1 1 f-#5S§W-CttU 1 0 © 

*««*fr**-rs**#ai:» ft 

[0 0 2 31 M*«l 2{d#5BW-Ctt, |»*«3a>e> 

1 1 ©v-r tt*»©=.— !f«m#ai*. «-^ttm^a©ta 
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Afe«SW"S**#a«r* fefc-&A/-e^6. 
[0024] g**B 1 3 l fat, 

1 2©lvf;h,A»©1g3&©^.— -^/^©ff-fl-ttPDMAiii 

[00 2 5] fiflsjSS 1 4 K<Ss -53893 -m, ft** 1 
1 2©V^-f^^©^|g:©^.— if/4>t>©{a€-teCDMAjI 

[00 2 6] 1 5 K&Z&WXte, Ht*S 14© 

CDMAiift*S;(c < toTei?l$tvfcft#«, aHUffl-e 

*ia«»*ra»i^uT«*ifiu*aK^*sj»a»* 
a&£e>K4t*.-cv^& > 

[0 0 2 7] 

[»W©*Jfc©«fttl H 1 Bs ~©5IW©^1©SJS^ 
f|cJ;5PDMAiSfl61©Sfi^fA^t^n s' 
*H-e*>5. r©mi©^iS^(-J:'5Sft^'7 i A 

mtmrniz-mmziitiin (m(±2fiLk©aaR) a© 

ifl, ••, k, m*»P>©«*S, (t) , -, 

20 s k (t) , -, s. (t) Srawc^BtLT^Jtcifc 

[0 0 2 8] H|1K*5V^ HI 2 8©^^Jt^tC, 
PDMAJBgiffi^©§ff v'^-Mite. 4*©7yrt 
3 ~ 6 t > A&*S»liIB* 7 4: . A/D^&3& 8 i sPR 
(tb^^TV^So A/D^«l«8^P>W*S^fcA^-g- 

^ h^x, (t) tt» mnmmioob, mimno 

7^f^7WAA„, ■-, A An, AA 
it, ^7^-?I^PE,„ -, PE U , — , PE 

30 tt*-cttWi-5 0 

[0 0 2 9] 7?-f*T4-77 WAA,„ AA U , 
AAJ^It ^©fll*^** 1 *)* 

<-&tf (-t©flfi^tf&©3.— ^^^©TSW-i-^Srt 
^tf) a-— tfft-^Y,, (t) , -, Y u (t) , Y 

i (t) aJt^u/jiii, ttMEsm ooic-^-^t, 

E kl) DE^-C4feJSE$n*o 
[0 0 3 0] /^^^ffiillSPE,,, -, PE,,, 

•-, pe.,«, -tn^eii, A*«f*<? h/wx, (t) 

40 ftSSDE,,, -, D E u , -, DE^^fS 

t i^s-3v>r, »«-r if©sflr«-§««: 

hfrHn, H kl , ••, HiSrlfJgU 

lOOIC-^-^So «t9*ff6<J{C N 

SJStSa- ifwfa-^-^^A^W^^ h/H^if 
©S«**ix-cv^*\ ttJfc-TS*— *©«**£** 

[0 0 3 1] SgtilB 1 0 0 li, #3— if i ( i = 1 , 
2, m) A^)ft-§-<^ h/WX, (t) fa 

50 if i £6£< ffew-r^xw^-if ©*!-£-*£;# 



(6) 
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— i (DZbteZKX'm^? h/wx„ (t) §rJ?UJL 

m^-TSo oo©»fiM::ovvci±, @2$r# 

fig LT®-CpiW^^1-S 0 

[0 0 3 2] iHg^m 100B« a.— »fr t K*fjS Lt 
A^JfB^^ h^X ls (t) , -, X k2 (t) , -, X 
* (t) SrW^JL. mt5i2gl©7^/r^^7 
l"f AA B , AAu, AA^(C#x.So 

[0 0 3 3] T¥-?7-4-?T\"< AA B , — , AA k2 , 
AA^^C>tti^*ttS^--lf'fB-§-Y 1 , (t) , 
Y k2 (t) , Y* (t) I*, **l«T,*WS-*-3«« 
$SDE 12 , -, DE*. DE^"C^|S[$tu, 
S*— jfflTfrS, (t) , -, S k (t) , •», S 
. (t) iLtffl^^S. 

[0034] m 2 in:* Lfcsdir^e ioo ©i 

01*, SfUMP,, MP H , MP w , M 

d,, -, ad h , AD k .i , -, AT>.&mmmw 

1 0 0ICF^®$^TV^t,Ot-f So 
[0 0 3 5] SISMP,, — , MP,,, MP w , 

MP.cii^M^ r^f^f^rwAA,,, 

-, AAk-i , AAk.i , -, AAJ>f.O^-fM 
Y„ (t) , •-, Yft-,,, (t) , Y ft „„ (t) , 

-, y„i (t) t. -, 

a-,.., PE M „ -, PE^feCgWANWiMR^ 

[0O3 6]*SSMP,, -, MP W , MPw, 
X, (t) = [x, (t) , 



PE 



*V Afim^? \-^X, (t) fcMJP^&ADk (DjEO 

(t) kW^cD^— iFic^i-^ffi-^-^ds 
jgc»$tb, a.— if k lc#jS-r-5ff -ft7&9-X u (t) 
»3§AD k fl^HWl£;ft,Sr £tcfcS 0 rtbf>C0Ty7' 

tut, -&<d*-— ^mmm^m^x^^h^t-r 

So 

10 [0 0 3 7] r. ©IS*, t) (DT^fs^-^^^*^ 

ivzzbictez. z.(D£5\z.vxmnmmi o 

9 h/HM-X,, (t) SrS2Jgg<D#j£-f •5 7^;?'^ 
y/KAA B (g|l) WtSitia*), MftftC: 
W*i£;ftS^---Wi-S k (t) fc£**vSte©3.~!f 

a> (OT&m-%f&ft<om&& T $ * £ r. t -e 

[0 0 3 8] Jfe*5, *D»^AD k «^t-«)|§l*L^V^PS[ 

MtTbr^i-, SISmp,, •-, M 

20 p k , MP.(o?>h<D^mjimmz.Mi&-rzmn!fc 

&.^<Dh(Dii^(omt)t, A^fS^^ h/ux, (t) 

1 fC^-r^f/c^A^ltS^^ h/WSrW^j Ltl 2tl© 

[0 0 3 9] ftC 1111*5,};^ 2 tc*Ufcm<0$e> 

l^^ilfg-t-53--f i »SrmAt-rSt, A/D^ 
MSA^W^^iiSA^ft^^ l-A-X, (t) «0c 

£*t£o 



30 



x 2 



* 
(t) 



[0 0 4 0] 

•, x„ ( t) ] 



(t) =1^,3, (t) + h J2 S 2 (t) +-+h J ,S i 
h to S. (t) + nj (t) , (j =1, 2, • 

±m<om (i) ttxvm (2) tZ*^? h/vstticw. x [004 u 

X, (t) =H,S, (t) +H 2 S 2 (t) +- + H, S, 

- + H. S. ( t) +N (t) 
Hi = [h,„ h 2i( h„i] T , (i=l, 2, m) 



(t) + 
-. n) ■ 



(t) + 



(1) 
•• + 
• (2) 



N (t) = [n, (t) , n 2 (t) 

m 2 cruise i o b 
/vxu (t) &mt)£ivz>mm^\,^xzb\z.mmz.®, 

*JfJfe»PE„, -, PE kl , PE 
«XH t (i = l, 2, m) tmi£XZ2>h<Ok-r 
So tfeliSroTy/r^f^TWAA,,, — , AA 
kl , AA«*51tSSEWA»tC«)f^Lfct-t-St. Y„ 
(t) ^S, (t) k**-tZ.k&X'%Z> a 

X u (t) =X, (t) -H, S, 
-H k „ S k ., (t) -•• 

z<om (6) (3) iZ&ttA-rzk. m (7) 



•• (3) 
... ( 4 ) 

-, n. (t) ] T •• (5) 

★ [0042] z.<Dfkv&x. -r^-x(o^.—fm^-t-r^<x 

h/WX k2 (t) (6) S;l:«t!?^i6S 



[0 0 4 3] 



★ 

(t) 



Hk-i Sk-i 

-H.S. (t) 
50 AS#ibftSo 



(t) 



(6) 



(7) 
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20 



[0 0 4 4] 

X u ( t) =H k S k ( t) +N ( t) 
X, (t) bX„ (t) &tt&irZ>k. X u (t) <Djs 
#ss fc (t) K^©T*rt»Si (t) (i = l, 2, 
m, fcffti^k) 3&s»4>LTWt\ 2g£g(DXy 

[0 0 4 5] **3, Bl^*5V^T, DiftSDEu, — , 
DE kl , DE^T^r^^TKAAn, 
A Aki, AA^O^tCgEU a-— 1f«#Y 
n (t) , Y M (t) , Yai ( t ) Sr-tfr-Wt 

#ttjR#SrttHS1E 10 0 rtMf*«i-£ J: 5 fc: bT J: 

<fcv\> 

[0 0 4 6] H3ttr<0»W<0»2«>SaS»ttSriSi-^ 
n^^gl-efc^o ^Oia3(^Lfc|IJ&?f^^. Elite 

[0 0 4 7] H4ttr<0»M«)*3©liafc»l8SriSi-^ 
a^^H"C*)5o H4le£iV^T. A/D«lftB8d»6)Ul 
*5ttfcA*«-S^^ b/WXi (t) tt. TP? 1 ? 4 7 
TWAA„, AA U , AA 11 «Sifi2 0 
1 fettle T^^^^TWAAn, A 

A kl , AA^tt^JtS-T*^— 1ffi*Y„ (t) , 

Y kl (t) , y,u (t) ^r<etb^twsdbbra 

»3£fi2 0 1 (^i^ 0 
[0 0 4 8] B5I4, H4fc»Ufc«J|[jBSll2 0 1<0* 

icttustt 2 o i <D&m&<o 5 fe, ^-if k tzMK-r 

£>(^ a— y kJBWKD^.— If 1, k-1, k + 1, 

[0 0 4 9] £TF % BI5Sr#figLT, ^--ifktC^-T 
*A*«^^ b^X u (t) &#£+5fc»OttWcfc 

E (k-i) kl , PEfttoki, P Eii h S^SM * 

X u (t) = [x lkl (t) , Xau (t) 
xj« (t) =hjiwSi (t) 4-h J2kl S 2 
+ *-+h M1 S. (t) + njkl (t) 
±fZ<om (8) St*5J:t«& (9) sttr^ h/HSBlcitt 
•Ti^o^ (10) *t?**>£;h,5. }K 

X„ (t) =H m Sl (t) +H ai S a (t) + 
+ - + S. (t) SON < t) 



* Piki , "'» MP(k-i)ki , 
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■» (7) 

M P (k+Dk, , 



MP 



[OOSOl^^^JKSPEui, PE 

(k-l)kl > PE(k+i)kl> *■"» P Epki^-^T^l/^^1/,, A 

Jjm-%"<? h/^X kl (t) #«i-*^L— !f«-^Yn 

(t) , Ytk-m (t) , Y(k + m (t) , Y 

i (t) fcfc*<5V^T, #At8^- itog««H§«# 
^ ^Hm, *•*, H(k-i )k i, H ft+1)kl , — , H 
«ki £:3 ! 8^i~<5o 

[0 0 5 1] lMMP lklJ •-, MP<k-mi, MP 
<*♦,>«, MP*i tCte^jft^tU T?rf*T4?T 
Wf AA n , A A AA B i 

1f«#Y„ (t) , Yck-m (t) , Y 
ortui (t) , Y al (t) k, **tj£#P 

Em , ••*, PE(k-i)ki» PE(k + oki» ■■*! PE 
-id^feoSflrflr-WRJft^^ h/VH lkl> -, H 

Ck-i>ki , H(k+Dki , ***, Haki k$j*-^-X.£>iV<£> 0 
[0 0 5 2)*SSMP M , -, M P <k-»ki > MP 
-, MP* ©tB^liiDlSAD u O*©A 
^{C-^x.f>^, A*«-g^<^ h^X u (t) l**P»^A 

^ h/VX kl (t) a.— !f k£W©3.- !f{c*fjs;-t- 

« (t) *s*qJH*AD H *»e>tll^$tt5r tic^So r 

[0 0 5 3] r<D3gJfe^fc*3VTt,. 

[0 0 5 4] m4te&xzs\z.^\^tzMWm.<r>Z: 
[0055] mi(Dmmmmtmmz.i,x. r^-rm 

©7y^f^^7NAA u j3i[)!Sigl2 0 IOA 

^ta-i-^;^ h;vx kl (t) ii?fe©I (8) 

[0 0 5 6] 

. x*, ( t) ] T - (8) 
(t) +-+h Jlll S 1 (t) 
(j =1, 2, n) ■- (9) 
[0 0 5 7] 



30 



40 



■H ikl S, 
(1 0) 



(t) 



H,, 



# 

13 
= [ h 



(8) 
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h „iki] 



(i =1, 2, 



N kl (t) = [ nikl (t) 



(t) 



-. m) 

n^, (t) ] 1 



(1 1) 



u (t) », mmmztitzigigcDzL—ytiiBimwso 

[005 8] ^7^-^«^PEm, PE 

ck-»ki , PEfktDki , ***, P Eaki"C^ % 1 Jit £3 <D 

u (t) lc^*ttS, a-— ifi *»6>a6fllS*t*ifll#S, 
(t) (i = l, 2, m, fcf£Li*k) ©grfftf * 

X k2 (t) = X kl (t) -H lkl Y„ (t) 

Hft+Dki Ya+Di ( t ) 
Yu ( t) ^Si (t ) , ( i = 1, 2, 
±m<om (1 3) *3<fctf (1 4) (1 5) ^ 

X k2 (t) =X kl (t) -X lkl S, ( t) 
H(k + i>ki Sk+i ( t ) 

£<bt^ '(DBS (1 5) 7&frt>lfc<om (1 6) 5£as#fb 

X k2 (t) =H kll S k (t) +N« (t) 
b^SoT, X a (t) tt, X kl (t) i«9t>S 
k (t) EMf-«Ht*J*»S, (t) (i=l. 2, 30 

Lfc^ot^Sffla- <fc ►) jESfefc^.— 
■W§-/£#S k (t) #W4|f**b5. H6I4, Z.<DftW 
(DM 4 cDHJS^J-i: 5 P DMA/fSflS/gcogflv';*.^ 

k ^ a (D3.-iJ-'^feai^w-*^v^Ta.-f J k ©ft^fflic 

ffiffl Lfcgff {f -i-^ h/WX k (t) fcfflSftfc. 

^~ if k©ff-j§-s k (t) t^7^-i?«is^bm^ 

^»i--2>r i:^J:9#? J tT,fcft-f-<^ N/V-^. (k+ 40 
1) «B©3.— if&ffljgfiroxyT^^TWtfJA*; 

h/vx k „ (t) ttSrtl-it), 
— if ffcttiSHWc: tsv >t J: •? Effttcn.— }f ft # S 
w (t) Srftbffi-rs «fc 5i-bfct.<o-efc5„ 

[0 0 6 3] -T#:b*>, A/D^*8&8^5>m^$^fc 
A^ff-i-^ h/VX, (t) te, 7^f-f^7KA 
AnlCA^frSt til:. ARSuggAD, 
Jt^SPEntJC-^-^ibnS. 7W-f^7WAA 
nl^ioTA^Jfl-i-^^ h/WX, (t) ifff-?- 
Y, (t) j5Sttm$^. ^iSSDEnlCtoTtiJS^tu 50 



- (12) 
b/WH,,, (i = l, 2, m, fcfcL i 
*k) ^jE#(cti«-C#et)Wti-5o lil© 
=-f«StHSf©5*>, i«l©7yyf>(/7V'f« 
lt|556<]S^W)f^LT*3!J, Y„ (t) ±?S, (t) 
(i=l, 2, -, nu fcfc'Li^k) t^ftSt© 

[0 0 5 9] 13 5 (Dmm&W. 201 -Cf*, A^ff-^^ 

h/wx kl (t) (ci^sn-s. if kfabxtrnztitcm 

#S k (t) eW©m-9-filc»S, (t) (i = l, 2, 
ft#3&1t2 0 l©W^«-^-X kJ (t) M*©J& 

(13) S;r*$^5o 



[0 0 6 0] 

H^-dh Ya-Di ( t ) 

Y al (t) - (13) 
••*, m) 
[0 0 6 1 ] 



(1 4) 



H(k-Dki Sk-i 
H*. S. (t) - 
[0 0 6 2] 



(t) 
(1 5) 



••• (1 6) 

t^- "m-8-s, (t) bi,xmt)£ivz>o r©a-t* 

[0 0 6 4] **jeBPE„B\ «im$ttfcn. 

—- 9MM-S, (t) tAAflf^^ h-A'X, (t) ttd 

IfflHI-S, (t) .tSrHljiU ^(Oi&mS-JDfftSlAD. 
(^X.5„ AP^AD.tCio-CA^m^^ h/WX, 

(t) a^H.s, (t) j*»*aant*^ 

h^X 2 (t) t £*l,-5„ 
[0 0 6 5] #^<©a--1f^milBt.-h^<0^]S<D3.— 

mwmn. r^y-f^r wAA„t, *&&8&DE kl 

SAD k i:Sr^tf„ ^Lt, Si^S (m-lg) <D=>-— 

A A^i TMfe$ES&D E„ S-^ LTa- if mtf>^-~ 9 s « 
■i-S. (t) &mtJZhZ> B 
[0 0 6 6] iSfclC, H6JC^L^4©|I^^«)^ 



(9) 
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(t) +• 



k + 2, 



ibfcgs (i) (5) m*. =.<om4(ommm 

„ (t) JttatST^/f-f ^7 W AA u *S^fflC * 
Y„ ( t) =a» S k (t) +a k „ S k , 
k (t) 

a, ^ 1 , a, 0, ( i = k + 1 
I a k | 

S k (t) "CfcSo 
[0 0 6 8] — **3£#PE U H:, 10 
*tfcau— ifk©a-— ^flr-S-S,, (t) iA^fi*^ b 
/wx k (t) bfab, a-f k Oa-f §-^©g§ft-^ 

X M (t) =X k (t) -H k S k (t) 
r<DS& (1 9) ^fctfrifi©* (3) ^SrftA-f-St, ft ★ 

(20) ^#e>tu« 0 ★ 

X k „ (t) = {H k S„ (t) + H k „ S k „ (t) + 
+ N (t) } -H k S k (t) 

= H k „ S k „ ( t) + 
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[0 0 6 7] 



+ a. S. ( t) +N 

- (17) 
m) , | N k ( t) | << 
•• (18) 

iOa- >m-f§-S k (t) &£1tffi-£'flMR'«? h^H k 
t L> *©«S*SrUUH»AD» (-it) A;ftff 

? hfrXt (t) ^©^m^. JSfe©©^- 

— rmmmm^vAtim^? f^Xh (t) 

[0 0 6 91 

•• (19) 

[0 0 7 01 

• + H.S. (t) 



^<om (i 5) &,frbmMzn?>&?\^ Kt>^ 
m-^x k<1 (t) «, itaoa- ^^m^acoA^m-g- 

^ h/WX k (t) A>e>3.— !fft-i-S k (t) <Djfc»- 

(-t-^fe^, k+ If&gtf)^— ^ttiSfOT^f^ 
^7KAA»,„ lfcfcoTttTIWS*^) tf s &* 

<D^-— if^W^eWT^X-f \"( AAj,m©A 
MS^? h/^b LT«X k (t) iHX,., (t) 

u j e©g* > j; viEm*^— r (k + i) ©tt-8-s 30 
w (t) ^aw-rsi t*st?#5o 

[0 0 7 11 0714, HI61C*Lfcft4<03lig^©^ 

J£f£-m, t >c?t WAA„, -, AA U , 
-, A A HH ©tH^t*lt€il^S[SD E,„ D 
E k „ -, DE<rm£^LTWc<OI;:*fU 0 7(c 
^Ufc^W-eris 7^7-^/7W^AA„, -, A 
A kl , -, AAta-Di^Pjtb^^^S^-— ifM#Y 
, (t) , Y k (t) , Yh (t) ZZtX? 
ih,'<7*— ?mfe&T>E Ul -, PE„, -, PE,. 40 
-mSS.fctflliMESMP, , — , MP,, -, MP rl C 

[0 0 7 21 Lt, ^«3fe#PE„. -, P 

E kl , -, PE^.Ii, a— Jf«-f-Y, (t) , •-, Y 
k (t) , •», Y rl (t) tA^flt^^ h/WX 
1 (t) , X k (t) , X.., (t) 

-, kSS, m-l©B<D§ftm##^ 
^h/UH,, H k , H.-, 

[0 0 7 3] Si^MP,, -, MP,, -, MP.-, 

tt^n^ti. ^sm-^r^m^f h/w, , -, H k , 50 



+ H„ S. (t) +N (t) 

••• (2 0) 

-, H rl b^-— 9*flH3-Y, (t) , Y k (t) , 
-, Y„ (t) ££Sit»U J&PlM&AD, , -, AD 

k , -, AD r , izzfr^fr. Axm^? WWX 
, (t) , x k (t) , x rl (t) frb. m 

flii^m-efeSH.Y, (t) , H k Y k (t) , 
H^Y^, (t) ^«»-TSo *tb£WO»f^ 

[oo7 4i Eistt, m6\z.7ni,tim4<DmMmme>& 

I*. *»SMP,, -, MP,, -, MP^CDA^i 
LT, 0 6|:i*tfci>-fffltSi (t) , S 
k (t) , -, Sr. (t) tift^T, T^T^f^T 
KAA„, A An, AA^D.^fcttJ^^tt 
S^-f-'m-f-Y, (t) , Y k (t) , Y rl 
(t) SrA^J-r^J; 5(-#^bfct>o-Cfc9. -tfrCWI- 

[0 0 7 51 i©MCJ3V^tfc v ktI©a-fi(|a)K 
fif-'feffl^nSA^fa^^ h/WX k (t) *>ib, t&tti 
\? ktf){f#Y k (t) i^7*-*#t3£Sa> 

StgLT^kHfcfl-f-^:? k + lSI©n.-if 

^ N/ux k „ (t) b-fZ>Z.k\z.& t), J; lEffHc^.— 
lJ i k + 1 w«-^S k ., (t) J»|iJt5iti s t?#^ 
[0 0 7 61 0 91*, i:j£<D#5£ffe7gt£{£*5V Steffi £ 

#K0^7P<-^«l36ISPE k ,(OA^ffl-§-^^ h/^X, 
(t) te]fc<E>ft (2 1) ^-C^fc^^S. 



# 



(10) 
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[0 0 7 7] 



X k (t) = [xu (t) , x a (t) 
x fl (t) =h A S k (t) + h Jk „S k „ 
j (t) , (k= 1, 2, -, n) 
_klE<DS5 (2 1) aasitfJB (2 2) 3*"** h/v^lE 

tea:-*- t fc#,-?mt> $ fr-5„ 

X k (t) =H k S k ( t) + H k „ S k „ 
(t) 

H, = [h,„ h 21 , »-, h*] \ ( i =k, 



-, X nk ( t ) 3 * 

(t) +--+hj.S. 
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- (2 1) 
(t) +n 

- (2 2) 



[0 0 7 8] 

(t) +- + H. S. (t) + n 



k + 1 , 



- (2 3) 
■m) ■•- (2 4) 



(t) 



n a (t) ] T - (2 5) 
*-^Y k (t) £fflV^-Ct>, Y k (t) ^S k (t) 

fS (2 6) Si<Dj:p{ctfSL^^So 
[0 0 7 9] 



N (t) = [n, (t) , n 
k (t) ia-fff^S, (t) t<DT>^>^/^m 

(x k (t) ts k (t) t&mg-Ltimmw-m 
w-rz* ^<ot%. ^--if k<o^--ifm-§-s k (t) © 

fU>*Md, k#|©7m-</7WAA u OUiM * 

E [X k (t) S k (t) ] = [E [ Xlk (t) S k (t) ] 
) S k (t) ] , -, E [x* (t) S k (t) ] ] 1 
\^k<DT>D-l'-7/i'¥-i&&n);W--tZ> blfc(D ^ [00 80] 

E [ Xjk (t) S k (t) ] =h Jk E [S k (t) S k (t) ] +h^,E 



x 5 t-^e-Sc 



E [x* ( t 

(2 6) 



[ 



rrt, e 

lti^ 0 a.— tJMi-9-s k 

(t) (i =k + l 

E 
E 



S k ., (t) S k (t) ] + -+h*E 
t) S k ( t) ] , ( j = 1, 2, - 
[•] tt, [•] ©TV-fr^Adia&fcttrte 

(t) k*i%&.ft-<D^~ ?m 
-, m) tomiaimmfc 

(t) £*SHI-§-N, (t) -A 

[S k (t) S k (t) ] =1 
[S, (t) S k (t) ] =0, 



[S. (t) S k (t) ] + E [n, ( 
, n) ••• (2 7) 

[0 0 8 1] 



(i =k + l, k + 2, 



E [n, (t) S„ (t) ] =0, (j =1, 2, •• 
iot> E [x* (t) S k (t) ] = h sk , (j=l, 



n) 
2, • 



m) 



n) 



(2 8) 

(2 9) 
(3 0) 

(3 1) 



E [X k (t) S k (t) ] = [h», h 2 

£Lha>J:5l£. fk(D«^-S k (t) ©gffff-^ 
Wi^? h/WH k jJ5fi-»-C?# 5o -ffctofc. 
SSPEult a— fytOXtltm^? hfrXt (t) 
&m£ivt^— !J-*k©m-§-S k (t) t©T>-^^ 

<7)§fIffW>^^ WHi k 5 i t ^t?^ So 40 

[0082] mioii, ^<Dmm<om7 (omMmm\zx 

£ P DMAfflSiI©Sfiv/^fA?:#tyo s> ^ 

El 7 (c^-f-HJfi^Jli*, iiEoi2 8l;:/TLfet 
*«7^/f^7W 11, 1 2 (Dttl^HC^^ivT 
^t>t7 2 0, 2 1 SrgSRU 2 
0, 2 l^^W^j^tuS^-— if^-i-^S-BW^^ h/v 
tHS«Sl 3l-7-f-K^s'^$-fr5<t 5^ffif^bfet<0 

[0 0 8 3] HOtfcV^ 7^/t^/7W1 50 



= H k 



•• (3 2) 

1, 1 2OT«-*-CttW$^fc«-^(Ctt > Ffao^-— Jfffi 

t720, 2 1 ^8*3.— ^ft-^lc-^^HSfE^P 
<£>{f -*§-/?fc#-c;fc 6 V T yy^tfl v TO**— iPflT* 
Sr#t3£U ttJS-rsT^:?'^:/?' wr 1 1, 1 2-?« 

Lfc^ifDSP 1 Od^W^)*^,, 
[00 84] Hll II*, 01 0JC*bfc^^-V^-fe7 
roeifiKSr^-r^Dy^E-pfcSo HI l(d*3V^T. ^ 

dr-yv-fe^ 2 ote, ip»«&2 o i, 2 0 2 b. mm^n 

S§2 0 5 *&$g2 0 6, 20 7t, 20 
8, 2 0 9 2 1 0 ta^fSj&Sjft/CV^o 

[0 0 8 5] TgMr^-tr^ 2 0 0V<;*#fi$:& 2 i 



(11) 
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U If l©«#SrSi (t) , ^—^2<om^S 
2 (t) iU A£im-%\^*tvZ>m&j£ft&n (t) 
£ U AAft-f-fc* S^tS^—lf 1 <D«*<ofl$*E«: A, 
^l— if 2<Dm-%<D&$t&Bk'tZ>k, A^ifi-g-x (t) 

[0 0 8 61 

x (t) =ASi (t) + BS 2 (t) + n (t) 

J:^BcottSrtiS-T6o 13Stt-Jf«S2 0 314. ^<£>I3M 
»tjttt2 0 3 lcA*S;fca«#Y ( t ) (DffiMiA&ftW 10 
-T<5 0 r^-C. «mt#tt2 0 3fcA*S;h,affi#Y 
( t ) ti&o 
[0 0 8 7] Y (t) =ASi (t) — A' S/ 
(t) + BS 2 (t) -B' S,' (t) +n (t) 

(t) *5J:t5S,' (t) i£«SJxfc«#S 
! (t) *5<fctFS 2 (t) |:-Sl, ^7^- *#t5feB 
2 0 5iWiJ£l,fc>*9*— * (A' , B' ) ^X©I 

(A, B) Srt-Sfc, Y(t)=n(t)fcfe!K 
»*§tJW!* 2 0 3 <DA*«#tt*/>fc ft So 20 

[0 0 8 8] ***t*Wfc»2 0 4 te, SfefSSaS/hS 

5/f2 0 8, 2 0 9ft. M — — WWWk^— ^Jfflfffi 
i:-t?A^fB#^^x.Tffi^|-r^t>^-e$> i 9. hwn 
^JHIH'PHu 2 1 0fcK1tS;h/<^5 

<fc«2 0 44BI^AA^«JUi*.fett. 9 
«t**fb»2 0 4 jWH»fc»J^S#*«r«ffl ItSt 

[0089] eh 2(4. ^<D^m<oms<Dmmmm\^^ 

^H"C*>tK Ell 3(4. Ell 2{£^L^Tg£3r-Y>^ 

[0 0 9 0] El 1 2 (c^v^T. rcDHJE^^gfaV^ 
^A-C(4, Ell OJC^bfclSftJgffiO^F*^^ 2 
0, 2 1 JcftitT^SMf^-fe? 2 2, 2 3 J^tt ibfr 

r*3!9, rm^^r w 1 i t»»iusftfcfit*3f 

I^a^ffift LTT^t^ty 2 2 fc^-*. titS 

k k h\z=F»=-—WB-&b LtWt Vt7 2 3 40 

*.6>*U d»o7m^7W 1 2T*teaj£;ftf£fB-§- 

tl%> k k t>fcT#~— Ltf^yfe7 2 2 
(c^^e>tt-6 0 fj!ti*ir>t?2 2ft, Ell 3{c^"TJ: * 

Y (t) =xi (t) -x s (t) *E 
= ASi (t) + BS 2 ( t) 
= AS, (t) +ni (t) 
LfcdSoT. A^lcoff-^x, (t) a»6>^8M.— if/£ 
#x 2 (t) >m*£*b£w £{£&£<> 
[0100] H14li, Ell 2 tc* Lfcfi^^ ^ >ir ^ 50 
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* 5fc. ^isiue&2 2 1 taBBtttMrai2 2 2t, 

S2 2 3 i:, 3IJ«§2 2 4 £ 
[0 0 9 1] ^^-C, Ell 3\^\^1t=F»^^r^^7 2 
2 <Ds<x^m^—¥ 2 k I,, XJl 1 (Off ^SrX 
, (t) . AA2©«#SrX. (t) i:U *«U§H*2 
2 lOfflAfM-fcX, (t) iU ttJA«#«rY (t) 

[0 0 9 2] *fc. El 1 3 t^tf^-if 1 <Dff S 
, (t) . ^.-if 2<DfH§-£rS 2 (t) iU A^ico 
*#K-&*JxS*t#ril»S:n 1 (t) . AA2©«ft 
^jh^JtWriM^n, (t) tU 
**uS^— !f 1 «>«#<DflMR«: A, A^3 1 <D«#fc-&* 

if 2©ft^0>«*«rB, A* 2 
5a-f loflf(Ofi»fcC, A*2©«H§-K-S-*ttS 
if 2<o«*<o«*SrD4:-rsi:, 2ooA^Jfg-^x 

! (t) , x, (t) tt**b^Pii*a-e*toSH*o 

[0 0 9 3] 

x, (t) =ASi (t) +BS 2 (t) +11! (t) 



x 2 (t) =CSi (t) 
2o<OA^7ff-^x 1 (t) 



DS 2 (t) + n 2 (t) 
x 2 (t) tt-tfr-Wu 



^^-r^TW 1 1, 12(DfflMf^fe^O-C, £1 

[0 0 9 4] A^ 1, D ^ 1 

A>>B, C<<D 

Si (t) , S 2 (t) >>n, (t) , n 2 (t) 

A^2£>fg-^x 2 (t) Sr«Mft-f*i. #e>^t 
5fa#x s (t) lift^Sfc^ti^o 

[0 0 9 5] x 3 (t) = S a ( t) 

r<£»fi-J§-x 3 (t) tA^i^fa-^-x! (t) k<DM<o 

T^if^^/v^cofiSSrWT^ff^L-r^o 
[0 0 9 6] E [x, (t) x 3 (t) ] =AE [S a 
(t) S 2 (t) ] + BE [S 2 (t) S 2 (t) ] + 

E [in (t) S 2 (t) ] 

[0 0 9 7] 

E [Si (t) S 2 (t) ] =0 
E [S 2 (t) S 2 (t) ] =1 
E [n, (t) S 2 (t) ] -0 

byt^oX. ft-^-Xi (t) tx 3 (t) k<Dm<OT> 

[0 0 9 8] E [xi ( t ) x 3 ( t) ] =B 
VftffioXmt)S^rY (t) ttJSfca^XtoSixSo 
[0 0 9 9] 

[xi ( t ) x 3 ( t ) ] 
+ ni (t) -BS 2 (t) 

Wtvt7 2 2lt Ell llc^Lfc^paMr^r^-fc? 
tc«»E4B2 1 1 SrKttS J: pJ-WjSfcUfcfco-Cfcao W 
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*ft#2 0 4#f*a-ifBts I (t) (ommm^-s 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



lid FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




